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 Dialysis patients in the United States and 
worldwide are at elevated risk for cancers, 
cardiovascular disease (CVD), and all-
cause mortality. 1,2 However, the preva-
lence of known risk factors does not fully 
explain the higher risks seen in the dialy-
sis population. 3 Th is has led to increased 
interest in the role of novel risk factors for 
CVD and malignancies in dialysis patients 
( Figure 1 ), and some of the resulting data 
have been translated to the general popu-
lation. 4 In this issue of  Kidney Interna-
tional , Kinsella  et al. 5 introduce a new risk 
factor to the list of novel risk factors in 
dialysis patients. In this study from 
Ireland, the researchers follow 100 point-
prevalent patients for a median of 3.4 
years to assess their medical exposure to 
ionizing radiation, principally from com-
puted tomography (CT) scans, cardiology 
procedures, and procedures related to vas-
cular access. In individuals whose occupa-
tions expose them to ionizing radiation, 
guidelines limit annual exposure to less 
than 20 millisieverts (mSv) per year. 
Among the Irish dialysis patients, 14 % 
had cumulative eff ective doses (CEDs) 
of radiation exceeding 20  mSv per year. 
Patient characteristics associated with 
high doses of ionizing radiation included 
having end-stage renal disease (ESRD) 
due to diabetes mellitus, having baseline 
ischemic heart disease, and not being on 
the kidney transplant list. Patients with 
more inpatient hospital days had higher 
CEDs. In other words, as expected, 
sicker patients received more radiologi-
cal investigation. This study did not 
evaluate outcomes associated with 
higher CED exposure. 
 Th is is the fi rst study in dialysis patients 
to evaluate cumulative radiation exposure. 
Other studies in other populations with 
chronic health conditions — such as hydro-
cephalus, pulmonary thromboembolic 
disease, and renal colic — have also shown 
high rates of cumulative radiation expo-
sure, with an increase in CEDs from 
2000 – 2001 to 2004 – 2005. 6 In an analysis 
of claims data from UnitedHealthcare, 
Fazel  et al. 7 evaluated CEDs in more than 
950,000 enrollees (aged 18 – 64) in the 
health plan between 2005 and 2007. Th is 
population was most likely healthier than 
the patients with ESRD in the study of 
Kinsella  et al. 5 Fazel  et al. reported a much 
lower percentage of enrollees with annual 
eff ective doses   >  20 mSv (2.1 % for men 
and 1.9 % for women) compared with the 
patients with ESRD (14 % ) in Kinsella and 
colleagues ’ study. 
 Th e increasing interest in cumulative 
radiation exposure from medical proce-
dures is important because of clear links 
between such exposure and cancer and 
possibly CVD. 8,9 In follow-up studies of 
patients with Hodgkin ’ s lymphoma, it was 
found that survivors were more likely than 
the general population to have experi-
enced a myocardial infarction and conges-
tive heart failure; it was also noted that 
mediastinal radiotherapy was one of the 
biggest risk factors for these conditions. 10 
Radiotherapy obviously uses much higher 
radiation doses than diagnostic studies; 
however, the risk of CVD with low-dose 
irradiation is unclear. Since CVD is the 
leading cause of death in patients on dia-
lysis, it is intriguing to ponder whether 
exposure to radiation may also play a role 
in this outcome. 
 Th e study by Kinsella  et al. 5 brings up 
several important considerations. Th e fi rst 
is that this study was performed in Ireland 
in an integrated national health system. 
Th e estimates for cumulative radiation 
exposure may be much higher in the 
United States, where patients sometimes 
go from hospital to hospital seeking care 
and do not carry their scans with them. In 
clinical practice, it is not unusual to see 
patients who were admitted in the previ-
ous month to a diff erent hospital and had 
a CT scan but who then received another 
such scan because (i) patients ’ medical 
records are hard to obtain, (ii) there is no 
immediate access to scan results, and (iii) 
physicians tend to fear litigation. It would 
be very interesting to see results from 
similar studies done in the United States 
and other countries with diff erent health-
care-delivery systems. Th is study, pointing 
to the potential harm accruing to patients 
who receive high doses of radiation, serves 
as a further impetus for a national elec-
tronic medical record system that — aft er 
appropriate releases from patients — would 
facilitate the sharing of medical tests. 
 Th ere are several limitations to the study 
by Kinsella  et al., 5 including the fact that 
it is a single-center study with estimated 
CEDs based on radiological procedure, 
not actual exposure dose. Th e study does 
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not actually show an association between 
radiation dose and cancer incidence or 
other outcomes but merely quantifi es how 
much radiation exposure these 100 dialy-
sis patients received over a 5-year period. 
The researchers did not have access to 
radiation exposure outside their institu-
tion and therefore probably underesti-
mated the cumulative exposure. 
 In summary, the study by Kinsella 
 et al. 5 is an interesting fi rst step in the 
epidemiology of radiation exposure in 
patients receiving dialysis. Th is analysis 
must be replicated in other cohorts 
before radiation exposure can be estab-
lished as a risk factor for cancer or pos-
sibly CVD in patients on dialysis. In the 
meantime, nephrologists should prob-
ably do their best to avoid unnecessary 
radiation exposure by considering other 
modalities, such as ultrasound or mag-
netic resonance imaging (MRI) unen-
hanced by contrast agents. Nephrologists 
should probably pay particular attention 
to diagnostic radiation, especially in 
younger patients on the kidney trans-
plant list. Later exposure to immune 
suppressants may further predispose 
such individuals to cancers. However, 
before making recommendations about 
limiting radiation exposure, several 
questions must be answered: 
 1. Dialysis patients experience high 
mortality rates; do competing risks from 
underlying disease processes minimize 
the eff ects of radiation exposure in this 
population? 
 2. Is there an association between actual 
or estimated CEDs and cancer or CVD 
incidence and mortality in dialysis 
patients? Th is question might perhaps 
be answered by consulting available 
databases. 
 3. Is there an association between actual 
or estimated CEDs prior to transplan-
tation and cancer or CVD incidence 
and mortality in patients with a kidney 
transplant who are receiving immune 
suppressants? 
 4. Are there simple ways to measure 
and track radiation exposure in dialysis 
patients, as we do in individuals with 
occupational exposures? 
 In summary, the study by Kinsella  et al. 5 
opens the way for the evaluation of cumu-
lative radiation exposure as a new, and 
importantly modifi able, risk factor in the 
dialysis population. 
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 Figure 1  |  Traditional and novel risk factors for poor health outcomes in dialysis patients . 
